Cell density and estradiol modulation of procollagen type III in cultured calf smooth muscle cells.
We have reported previously that 17 beta-estradiol reduces the amount of procollagen type III produced in cultured bovine aortic smooth muscle cells. The effect of cell density and estradiol on the production of collagen in second passage cultures has been further evaluated. In agreement with our previous findings, at day 14, significant differences in [14C]hydroxyproline production were detected between hormone-treated and control cultures. To further relate this observation to cell culture density and estradiol treatment, collagen production was evaluated after a 1-h pulse period. Quantities of assembled procollagen molecules and the individual collagenous polypeptides were determined by DEAE-cellulose chromatography or by immunoprecipitation. As cell numbers increased with time in culture, an augmented production of both procollagen types I and III was observed. The increased production of total type III collagen and procollagen molecules lagged behind type I production. Thus, it was found that the ratio of procollagen type I to type III decreased with days in culture from 2.7 to 1.0, and the ratio of the total of each type decreased from 7.5 to 3.4. In the presence of 1.0 x 10(-8) M estradiol, the level of type III collagen was reduced by approximately 50% at all culture times. The production of procollagen type I was not affected and remained equivalent in both hormone-treated and control cultures. The different ratios obtained by the two methods indicates that procollagen type I is processed more rapidly than procollagen type III in the 1-hour pulse period.